-538. A plate atlapted for use in the anterior human cervical spine for contacting the 
anterior aspect of at least two cervical vertebral bodies, said plate comprising: 

a lower surface for contacting the cervical vertebral bodies and an upper surface 
opposite said lower surface; 

at least tw<& bone screw receiving holes extending through said plate from said 
upper surface through said lower surface, each of said bone screw receiving holes 
being adapted to receive a bone screw for engaging each of the at least two cervical 
vertebral bodies toWtach said plate to the cervical spine; and 

a locking element adapted to lock to said plate only a single bone screw inserted 
in one of said at least two bone screw receiving holes, said locking element adapted to 
be coupled to said pl$te prior to the insertion of the bone screw into said bone screw 
receiving hole, said lobking^etera^nt being moveable from an initial position that permits 
the insertion of the bone screw into said bone screw receiving hole to a final position 
that is adapted to /xter^i over at least a portion of the bone screw to retain the bone 
screw to said p[6te. 

539. The plafte of claim $38, furtljef^comprising at least one bone screw having a 
leadingVnd forjrj^er^on into the cervical spine and a trailing end opposite said 
leading end, said trailing end including a surface generally transverse to a 
longitudinal axis of said screw, said locking element contacting said generally 
transverse surface of sai<\bone screw. 

540. The plate of claim 5^^wherein said locking element is coupled to said plate. 

541 . The plateW claim 540, wherein said locking element is removably coupled to 
said plate 
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542. The plate of claim 538, wherein said locking element in the final position covers 
at least p portion of said bone screw receiving holes. 

543. The platfe of claim 538, wherein said locking element is adapted to be rotated 
from the Initial position to the final position. 

544. The plate] of claim 543, wherein less than a full rotation of said locking element 
rotates sajd locking element from the initial position to the final position. 

545. The plate ©f claim 538, wherein at least a portion of said locking element slides 
from the initial position to the final position. 

546. The plate oil claim 545, wherein said locking element slides over at least a portion 
of one of safy bone screw receiving holes. 

547. The plate of dj|aim 54^wh^rein said locking element slides over at least a portion 
of the bone scVeW& in said bone screw receiving holes. 

548. The plate of pa^m 538, wherein said locking element comprises at least one of a 
screw, a rjfcet, afld a cap. 

549. The plajfe of clainp 538, wherein said locking element includes a generally circular 
head hfaving at le^st one cut-out segment. 

550. The plate of claim p38, wherein said locking element comprises at least one of a 
camming surface, \ ramped surface^arfa a threaded portion. 

551 . The pls^e of claim 938, whpperln said locking element has a low profile so as to 
not interfer^jvith^v^rlying tissues and adjacent vessels and neurological 
structures when saidtacking element is in the final position. 
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552. The plate of ftlaim 538, wherein at least one end of said plate is configured to 
cooperativelylena^ge a compression tool for movement of at least one vertebral 
body toward smother vertebral body during installation of said plate. 



553. The plate of\ 



airrL 



J8, further comprising an access opening in said plate for 
accessing at Idast one vertebral body with a compression tool for movement of at 
least one vertqbral body toward another vertebral body during installation of said 
plate. 

554. The plate of oj^im 538, wherein said lower surface of said plate has a concave 
curvature c(y? figtared to conform to the anterior aspect of at least a portion of two 
cervical vertebral bodies. 

555. Thaplate of claim 538, wherein at least a portion of said lower surface is 
roughened to promote the growth of bone along said lower surface. 

556. The plate of claim 538, wherein at least one of said bone screw receiving holes is 
configured to form an interference fit with a properly dimensioned bone screw to 
be received thep^m. 

557. The plate ©f claim 538, wherein at least a first pair of said bone screw receiving 
holes are oriented in said plate to overlie the anterior aspect of a first cervical 
vertebral body^idjacent a disc space to be fused and at least a second pair of 
said pone screw receiving holes are oriented in ^aitfplate to overlie the anterior 
aspect of a second cervical vertebralbody adjacent the disc space to be fused. 

558. The plate of claims^557, wh^petn said bone screw receiving holes of at least one 
of said first and secord pairs of bone screw receiving holes are generally 
arranged in side-by- sicre pairs. 
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559. The plate of cl 



0 



1 



body adjacent 



im 538, wherein at least one of said bone screw receiving holes is 



oriented in said plate to overlie the anterior aspect of a first cervical vertebral 



a disc space to be fused and at least a second of said bone screw 



receiving holdLjs-oriented in said plate to overlie the anterior aspect of a second 
cervical vertebral body adjacent the disc space to be fused. 

560. Tne plate of claim 538, wherein at least two of said bone screw receiving holes 
are oriented in said plate to overlie the anterior aspect of a single cervical 
vertebral body adjacent a disc space to be fused. 

561 . The plate of claim 538, in combination with a fusion promoting substance. 

562. The prate of claim 561 , wherein said fusion promoting substance is at least in 
part other than bone. 

563. The plata of claim 561 , wherein said fusion promoting substance comprises bone 
morphogenetic protein. 

564. The plate oi claim 538^ further comprising bone screws for engaging said plate to 
the cervical sWie, wherein at least a portion of one of said plate, said locking 
element, and said bone screws is a bioresorbable material. 

565. The plate^of clai\ 564, wherein said bioresorbable mdterial is at least in part 
bone. 



566. A plate Adapted for\ise in the ant@fi6r human cervical spine for contacting the 
anterior aspect df^leasttv^e^rvical vertebral bodies, said plate comprising: 

a lower surface for convicting the cervical vertebral bodies and an upper surface 
opposite said lower surface; 
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at least two pone screw receiving holes extending through said plate from said 
upper surface through said lower surface, each of said bone screw receiving holes 
being adapted to receive a bone screw for engaging each of the at least two cervical 
vertebral bodies to attach said plate to the cervical spine; and 

a locking element adapted to lock to said plate only a single bone screw inserted 
in one of said at leastjtwo bone screw receiving holes, said locking element adapted to 
be coupled to said Eflate prior to the insertion of the bone screw into said bone screw 
receiving hole, saiosjoqdn^^ being moveable from an initial position that permits 
the insertion of the bone screw into said bone screw receiving hole to a final position 
that is adapted to extenffl over at least a portion of said bone screw receiving hole into 
j/vhich ther^ingle bone screw is to be inserted. 

j567. The plat§ of claim 566, further comprising at least one bone screw having a 

leading end T^r insertion into the cervical spine and a trailing end opposite said 
leading end, sai^tr^iling end including a surface generally transverse to a 
longitudinal axis or s^Jd screw, said locking element contacting said generally 



3^ transverse surface of saft^bone screw. 

M j&6?f The plate of claim -566", wherdip said locking element is coupled to said plate. 

P ^569. The plate of claim wherein ^d locking element is removably coupled to 
said plate. 

I 570. The plate of claflm 566, wherein said locking element in the final position covers 

/ \ ^ at least a portion of said bone screw receiving holes. 

&n. The plate of claim 5§6", wherein said locking element is adapted to be rotated 

\ from the initial position to the final position. 
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* ^ Jj72. The plate of claim j>7T, wherein less than a full rotation of said locking element 
J rotates said locking element from the initial position to the final position. 

* ^£73. The plate of claim £86*, wherein at least a portion of said locking element slides 
(\ J rom the initial position to the final position. 

} QJ& J f 574. The\plate of claim 573, wherein said locking element slides over at least a portion 
' ^ / of on£ of said bone screw receiving holes. 

\575. Thijlat^of claim 573, wherein said locking element slides over at least a portion 
of the pone screws in said bone screw receiving holes. 
J The plate of claim .566, wherein said locking element comprises at least one of a 



screw, a rivet, and, a cap. 
JS>7. The plate of claim p§6^ wherein said locking element includes a generally circular 

head having at least one cut-out segment. 
J>£8*. The plate of claim. 566, wherein said locking element comprises at least one of a 

camming surface, a ramped surface, and a threaded portion. 
-57SC The plate of claim 566, wherein said locking element has a low profile so as to 



4f 



not interfere with overlying tissues and adjacent vessels and neurological 
structures when said locking element is in the final position. 
,580. The plate of claim €§Q, wherein at least one end of said plate is configured to 

cooperatively engage a compression tool for movement of at least one vertebral 



i body toward another vertebral body during installation of said plate. 

^ * ' 3&f. The plate of claim 5£6Tfurther comprising an access opening in said plate for 

accessing at least one vertebral body with a compression tool for movement of at 
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least one vertebral body toward another vertebral body during installation of said 
plate. 




582. The plate of 
curvature co 



cervical vertebral bodies 



claim 566, wherein said lower surface of said plate has a cpncave 
ifigured to conform to the anterior aspect of at least a portion of two 



32- 



£83. The plate of claim 5©oTwherein at least a portion of said lower surface is 

Yo*H 

v 1 roughened to promote the growth of bone along said lower surface. 



$&4r. The plate of claim £©6, wherein at least one of said bone screw receiving holes is 
configured to form an interference fit with a properly dimensioned bone screw to 
be received therein. 

The p\ate of claim 566, wherein at least a first pair of said bone screw receiving 
holes ar£ oriented in said plate to overlie the anterior aspect of a first cervical 
vertebral fted^adjltcent a disc space to be fused and at least a second pair of 
said &6ne sVew receiving holes are oriented in said plate to overlie the anterior 
aspect or a s&ond cervical vertebral body adjacent the disc space to be fused. 

>, wherein said bone screw receiving holes of at least one 
of said first and Second pairs of bone screw receiving holes are generally 
arranged in side-by- side pairs. 

The platetof claim 566, wherein at least one of said bone screw receiving holes is 
oriented inlsaid plate to overlie the anterior aspect of a first cervical vertebral 
body adjacent a disc space to be fused and at least a second of said bone screw 
receiving holes is oriented in said plate to overlie the anterior aspect of a second 
cervical vertebral body adjacent the disc space to be fused. 
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J&a. The plate of claim 566", wherein at least two of said bone screw receiving holes 



5^ 



are oriented in said plate to overlie the anterior aspect of a single cervical 



vertebral body adjacent a disc space to be fused. 
^ J589'. The plate of claimir66, in combination with a fusion promoting substance. 
/7^590. The plate of claiiu58§; wherein said fusion promoting substance is at least in 
r part other than bone. 

Ufy The plate of Gflaim 589; wherein said fusion promoting substance comprises bone 

j*\ morphoger^etic protein. 
- - ^592*. The plate of claim £66*, further comprising bone screws for engaging said plate to 
the cervical spine, wherein at least a portion of one of said plate, said locking 
element, and said bone screws is a bioresorbable material. 
£93*. The plate of claim £92; wherein said bioresorbable material is at least in part 



bone. 

A plate adapted for use in the anterior human cervical spine for contacting the 



c /^ 594. 

*C) anterior aspect of at least two cervical vertebral bodies, said plate comprising 
\ a lower^surface for contacting the cervical vertebral bodies and an upper surface 

opposite said lower surface; 

at least twoybone screw receiving holes extending through said plate from said 
upper surface thraubh said lower surface, each of said bone screw receiving holes 
being adapted t6 receive a bone screyHor engaging each of the at least two cervical 
vertebral bodies to attach s^ieTplate to the cervical spine; and 

said plate having a non-detachable locking portion adapted to lock to said plate 
only a single bone screw inserted in one of said at least two bone screw receiving holes, 
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said locking portion being moveable from an initial position that permits the insertion of 
the bone scre^\into said bone screw receiving hole to a final position that is adapted to 
extend over &t |^a£f a portion of the bone screw hole to retain the bone screw to said 

595". The plate of claim j^Cfurther comprising at least one bone screw having a 
Co ^ leading end for insertion into the cervical spine and a trailing end opposite said 
leading end, said trailing end including a surface generally transverse to a 
longitudinal axis of said screw, said locking portion contacting said generally 
transverse surface of said bone screw. 
,.596. The plat4/6T claim 594, wherein said locking portion in the final position covers at 



^rttorTof 



least a pqrtlon of said bone screw receiving holes. 
J&T. The plate of claim £.94', wherein said locking portion has a low profile so as to not 



OA 




interfere with overlying tissues and adjacent vessels and neurological structures 

when said locking portion is in the final position. 
<^ (Si 

J598'. The plate of claimj>94; wherein at least one end of said plate is configured to 

cooperatively engage a compression tool for movement of at least one vertebral 

body toward another vertebral body during installation of said plate. 
^7 tftr 6>H 



-599. The plate of claim 594, further comprising an access opening in said plate for 

accessing at least one vertebral body with a compression tool for movement of at 
least one vertebral body toward another vertebral body during installation of said 
plate. 
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^f>0O. The plate of claim J>94', wherein said lower surface of said plate has a concave 
curvature configured to conform to the anterior aspect of at least a portion of two 



^ i ^ cervical vertebral bodies. 

J>&1r. The plate of claim ,5©4, wherein at least a portion of said lower surface is 

roughened to promote the growth of bone along said lower surface. 
1%t*t>-~ - & i 




The plate of claim SQ^Twherein at least one of said bone screw receiving holes is 
configured to form an interference fit with a properly dimensioned bone screw to 
be received therein. 

Th© plate of claim 594, wherein at least a first pair of said bone screw receiving 
holes are oriented in said plate to overlie the anterior aspect of a first cervical 
verteftral bcxty^adjacent a disc space to be fused and at least a second pair of 
said botie screw receiving holes are oriented in said plate to overlie the anterior 
aspect o\ a secon^^ervical vertebral body adjacent the disc space to be fused. 
The Male-Wclaims 603, wherein said bone screw receiving holes of at least one 
of said first )and second pairs of bone screw receiving holes are generally 
arranged in ade-by- side pairs. 

The plate of claim 5fe4, wherein at least one of said bone screw receiving holes is 
oriented in said plafe to overlie the anterior aspect of a first cervical vertebral 
body adjacent a disc space to be fused and at least a second of said bone screw 
receiving holes is oriented in said plate to overlie the anterior aspect of a second 
cervical vertebral/body adjacent the disc space to be fused. 



604. 
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The^plate of clairn_£9*f, wherein at least two of said bone screw receiving holes 
are oriented in said plate to overlie the anterior aspect of a single cervical 



(V 



vertebral body adjacent a disc space to be fused. 
JSGT7. The plate of claim $94, in combination with a fusion promoting substance. 
,60-8^ The plate of claim^QT, wherein said fusion promoting substance is at least in 

if 

1 part other than bone. 

£Q§1 The plate cff claim £07; wherein said fusion promoting substance comprises bone 



\ 



morphooenetic protein. 
„.64tr The plate of claim £94^ further comprising bone screws for engaging said plate to 
the cervical spine, wherein at least a portion of one of said plate, said locking 
element, and said bone screws is a bioresorbable material. 

jr? pO 

The plate of claimj340; whei 
bone. 




wherein said bioresorbable material is at least in part 



612. A plate adapted for use in the anterior human cervical spine for contacting the 
anterior aspect of at least two cervical vertebral bodies, said plate comprising: 

a lower surface for contactincj4he cervical vertebral bodies and an upper surface 
opposite said lower surface; 

at least two bone screws each having a central longitudinal axis and being 
adapted to engage each opthe at least two cervical vertebral bodies, respectively; 

at least two boneyscrew receiving holes extending through said plate from said 
upper surface througlrsaid lower surface, each of said bone screw receiving holes 
having a central longitudinal axis and being adapted to receive one of said bone screws 
to attach said plate to the cervical spine; and 
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a locking element adapted to lock to sfaid plate only one of said bone screws 
inserted in one of said at least two bone screw receiving holes, said locking element 
having a central longitudinal axis and being adapted to engage a respective one of said 
bone screw receiving holes with the central longitudinal axis of said locking element 
being substantially coaxial with the central longitudinal axis of a respective one of said 
bone screw receiving holes, said locking element contacting a respective one of said 
bone screws so as to align the central longitudinal axis of said locking element with the 
central longitudinal axis of said bon$ screw to retain one of said bone screws to said 
plate. 

613. The plate of claim 612, wherein said locking element is configured to threadably 
engage one of said bone screw receiving holes. 

614. The plate of claim 612, wherein said lower surface of said plate has a concave 
curvature configured to ponform to the anterior aspect of at least a portion of two 
cervical vertebral bodic 

615. The plate of claim 61 2f, wherein at least a first pair of said bone screw receiving 
holes are oriented in said plate to overlie the anterior aspect of a first cervical 
vertebral body adjacent a disc space to be fused and at least a second pair of 
said bone screw receiving holes are oriented in said plate to overlie the anterior 
aspect of a second cervical vertebral body adjacent the disc space to be fused. 

616. The plate of claimf 612, wherein at least two of said bone screw receiving holes 
are oriented in said plate to overlie the anterior aspect of a single cervical 
vertebral body adjacent a disc space to be fused. 

617. The plate of claim 612, in combination with a fusion promoting substance. 
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618. The plate of claim 617, wherein sqp fusion promoting substance is at least in 
part other than bone. 

619. The plate of claim 617, wherejfi said fusion promoting substance comprises bone 
morphogenetic protein. 

620. The plate of claim 612, in Combination with a bioresorbable material. 

621 . Aplate adapted for use in the anterior human cervical spine for contacting the 
anterior aspect of at least two cervical vertebral bodies, said plate comprising: 

a lower surface for contacting the cervical vertebral bodies and an upper surface 
opposite said\ower surface; 

at least two bone screws each having a central longitudinal axis and being 
adapted to engage each of the at least two cervical vertebral bodies, respectively, each 
of said bone screws having a l£daing endifor insertion into the cervical spine and a 
trailing end oppositasaid/teading end, at least one of said bone screws including 
proximate said trailina end a contact surface area generally transverse to the central 
longitudinal axis jof saia bone screw; 

at least /wo bone screw receiving holes extepdtng through said plate from said 
upper surface through said lower surface, eac5n of said bone screw receiving holes 
having a central longitudinakaxis ai^eKbeing adapted to receive one of said bone screws 
to attach said pjate to thepenSncal spine; and 

a locking element adapted to lock to said plate only one of said bone screws 
inserted in one of said bone screw receiving holes, said locking element contacting said 
generally transverse contact surface area of a respective one of said bone screws so as 
to retain said respective one of said Done screws to said plate. 
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622. The plate of claim / €21 , wjjerein said locking element is configured to threadably 
engage one of sat^bone screw receiving holes. 

623. The plate of claim 62^1 , wherein said lower surface of said plate has a concave 
curvature configure^ to conform to the anterior aspect of at least a portion of two 
cervical vertebral podies. 

624. The\plate of claim 621 , wherein at least a first pair of said bone screw receiving 
holes are oriented in said plate to overlie the anterior aspect of a first cervical 
vertebral body adjacent a disc space to be fused and at least a second pair of 
said bOTie screw receiving holes are oriented in said plate to overlie the anterior 
aspect qf a second cervical vertebral body adjacent the disc space to be fused. 

625. The plate\of claim 621 , wherein at least two of said bone screw receiving holes 
are oriented in said plate to cjyerlie the anterior aspect of a single cervical 
vertebral bofoy adjacent a disc space to be fused. 

626. The plate of claim 621 , in combination with a fusion promoting substance. 

627. The plate o^cle^im 626, wherein said fusion promoting substance is at least in 
part other/than Dpne. 

628. The plate of claim\626, wherein said fusion promoting substance comprised bone 
morphoge 

629. The plate of cl^TTT^lrlTrcbmbinatio with a bioresorbable material. 



630. A plate adapted for use\in the anterior human cervical spine for contacting the 
anterior aspect of at least two cervical vertebral bodies, said plate comprising: 
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a lower surface! for contacting the cervical vertebral bodies and an upper surface 
opposite said lower surface; 

at least two bona screws each having a central longitudinal axis and being 
adapted to engage each\of the at least two cervical vertebral bodies, respectively, each 
of said bone screws having a leading end for insertion into the cervical spine and a 
trailing end opposite said leading end, at least one of said bone screws including 
proximate said trailing end A maximum cross sectional dimension transverse to the 
central longitudinal axis of said bone screw^saidjDone screw having a contact surface 
area at the maximum cross seJctionaKfimension; 

at least two bone screw deceiving holes extending through said plate from said 
upper surface through said Jowen surface, each of said bone screw receiving holes 
having a central longitudinal axis and being ad§pte^to receive one of said bone screws 
to attach said plate to the cfeiadcalJ^ifTCand 

a locking element adapted to lock to said plate only one of said bone screws 
inserted in one of said bone screw receiving holes, said locking element adapted to 
engage a respective one of said bone dpew receiving holes and to contact said contact 
surface area of a respective one of said pone screws so as to retain said respective one 
of said bone screws to said plate. 

631 . The plate of claim 630, wherein said locking element is configured to threadably 
engage one ofysaid bone screw receiving holes. 

632. The plate of claiiji 630, wherein said lower surface of said plate has a concave 
curvature configured to conform to the anterior aspect of at least a portion of two 
cervical vertebral bodies. 



Drfel t 
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633. The plate of claim 630, wherein at least a first pair of said bone screw receiving 
holes are oriented in said plate to overlie the anterior aspect of a first cervical 
vertebral body adjacent a disc space to be fused and at least a second pair of 
said bone screw receiving holes are oriented in said plate to overlie the anterior 
aspect of a second cervical vertebral body adjacent the disc space to be fused. 

634. The plate qf claim 630, wherein at least two of said bone screw receiving holes 
are oriented\in said plate to overlie the anterior aspect of a single cervical 
vertebral body adjacent a disc space to be fused. 

635. The plate of claim 630, in combinptkyfTwith a fusibw promoting substance. 

636. The plate of claim 635, vyja^rein said fusion promoting substance is at least in 
part other than bo\ 

637. The plate of cj^nm 035, wherein said fusion promoting substance comprises bone 
morphogecretic protenj 

638. The plate of claim 630,Vn combination with a bioresorbable material. 

639. A plate adapted for use ira the anterior human cervical spine for contacting the 
anterior aspect of at least two cervical vertebral bodies, said plate comprising: 

a lower surface for contacting the cervical vertebral bodies and an upper surface 
opposite said lower surface; 

at lea^ttwo bone screws eacbJ^vifig a central longitudinal axis and being 
adapted to engage each of the at least tfyo cervical vertebral bodies, respectively, each 
of said bone screws having a leading end tbr insertion into the cervical spine and a 
trailing end opposite said leading end, said trailing end including a lower surface 
generally transverse to the central longitudinal\xis of said screw; 
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at least two bone screw receiving holes extending through said plate from said 
upper surface through said loyver surface^paeh of said bone screw receiving holes 
having a reduced dimension pJroxirpdte said lower surface of said plate to form a seat, 
said seat having a substantialj^planar surface adapted to contact said lower surface of 
one of said bone screws; ar 

a locking element adapted tolpokiD said plate only one of said bone screws 
inserted in one of said at least tw© bone screw receiving holes, said locking element 
contacting at least a portion of saiqj bone screw so as to retain a respective one of said 
bone screws to said plate. 

640. The plate of claim 629, wherein said locking element is configured to threadably 
engage one of saia bone screw receiving holes. 

641 . The plate of claim 639, wherein said lower surface of said plate has a concave 
curvature configured to conform to the anterior aspect of at least a portion of two 
cervical vertepral bodies. 

642. Tlhe plate of claim 639, wherein at least a first pair of said bone screw receiving 
hoftes are oriented in said plate to overlie the anterior aspect of a first cervical 

Jacent a disc space to be fused and at least a second pair of 
saicr bofie screw receiving holes are oriented in said plate to overlie the anterior 
second cervical vertebral body adjacent the disc space to be fused. 

643. /The plate ofVclaim 639, wherein at least two of said bone screw receiving holes 
oriented in\said plate to ovexUerthe anterior aspect of a single cervical 

/ertebral body a^ac^ot^disc space to be fused. 

644. The&tate*Ofclaim^39, in combination with a fusion promoting substance. 
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